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31 3 *M*H ^rtb ^14. = tifl^ f^eflo] ^ 3fl7l^l^ Ell 

olS Hfl^i -fr^^ol al^r Wfl^l^ ZL ^^^1 ^Hr^ ti J ^S-M" 

% sfl^oil ^j^M, S^r) til e^o] ^-^ofl^- 3j-#J=L 7 |. ig^Cj.. «l ^JEL 

=l ^ ^ 3-°^ 7>^ ^ 5a4. 
£ 4a 



31-3 



1020030015179 %% A- 2003/3/29 

{Tape Circuit Substrate Having Wavy Beam Leads And Semiconductor Chip Package Using 
The Same} 
[51 

S. 1A ^ £. lB^r 31 ©1 = aflA] 7 ] :£-g- oj-g-^ ^Sfl^l #JE*ll 33 sfl^l^l* M-Et^tt 

51 3£r 51 2^ «J £|= M-Er^fl^ ^} ^n^CSEM) *>*!°14. 

H 4A ^ £ 4B^ afli ^Al^ofl nf^ *Y^M] ^ ^l^l* <4^u}]^ sg^ 

51 ^ ^^^o]c|-. 

£ 5A, £ 5B, £ 5C^r £ ^°\] wfl^i 7]^S] «J ^= M"Er 

51 6^ ^12 ^Al^ofl af^ tO-t^l ^ 2fl7l^l# M-eH-Htt ^-E°)tr. 
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£ 10A 5? £ lOB^r ^^2] -*JaHH 4^. ti_V^^l ^ M-Bj-vfl^- ^ 

£ 12fe it^Q ^Aloflofl Oj-^ tiVS.^ ^ 2)1 -71 *1 2] ^ u^ifl 

100, 200, 300, 400, 500, 600, 700: ^ Jfl?l^l 

10, 30, 50, 60, 70a, 70b, 70c: «fl*i 7l^(tape circuit substrate) 

11, 31, 51, 61, 71: aflol^ si-§-(base film) 

12, 32, 52, 62, 72: ^ 3 = (beam lead) 
32-2: sf^( wavy portion; 

13, 33, 53: tiJ:^ (protect ive layer) 

14, 34, 74: 7fl -^(opening; BBngg) 

20, 40, 80a, 80b, 80c: ^^S. ^(integrated circuit chip) 

21, 41, 81a, 81b, 81c, 81d: % ^(chip pad) 

22, 42: ^ ^^(chip bump) 

23, 43, 83: ^(sealing resin) 
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75: (adhesive material) 

76: #3 l:(solder ball) 

<27> *l5L7l} 7l#o]l ^.*V ^o.*^, ticf ^-^l^o.^ wj iL)-EL(beam 

lead)7> Eflo] = sfl^i 7]^ o)j^t}<^ n^tr ^-£*ll ^ 47l*Hl ^tr 

<28> tiV£^ Jl^^S)- ^MH 45f ^-£^1 ^ 3fl 7l^» ^12:^71 ^ *V ^ 7}^ 

# ^2) 4^, #51*11 3fl7lx)^ i^S}-, ^Sj-, 3%=$- ^M)5L o] 

o]7]ji o^cf. ole^v ^MH cH-§-*>7l 7fl^ all 7lx] -fi-^f *>M"7> Bfl°] = 

wfl-Jd 7l#-i- ol-g-§>^ ti> £ ^l ^ 3tfl7l^olcf. ofl-i. E flo]n 7fl ^o^ 5fl7l^l(tape 

carrier package; TCP), ^-^r-^l-Cchip-on-f i lm; C0F) ^71*1, n>o]aS 1- O.Z]B. o] 
elH(micro ball grid array; u BGA) s)]7l^l -§-°l °H1 ^^4. 
<29> Eflo]^ «fl^ 7l^ ol -§.*}■ tiK£*i] ^ 3fl7l^l^ °l^- u r ^(TAB; tape automated 

bonding) <£b\i± ^ 7l#-g; ^ ufl*1 A}olo] 

S. <M-g- ^^trcf. Eflojir uflAl 7l#* ol-g-^V ^ 2fl7l*]S] *r <*fl7 r £ 1A ^ 

£ 1B<H1 S^l^H ^^r. £ 1A^ ^JE^o^ £ lB^r £ 1A^ IB-IB^ tcfH} ^^tr 
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S. lA*r S. IB* ^-S^, tiVS^l ^ all (100)31 ^(20)£ ^^<Hl 

^€ cf^^ ^ 3flJEL(21)!-g: ^l*^, ^ *H = (2lWfe ^ ^S(22)7> ^ 

€4. Eflol^ ti fl^ 7l^(10)-g- Bflol^ ^#(11)4 tij E| = (12)1-4 J±3L#(13)iL 

S. t 1 ^^. «1H^ ^-g-(ll)£- ^e| 0 HS.(polyimide) ;fl|i ol-f-o^n^ zl f^ofl 
^^21 7 fl^-(14)7> ^^^cf. uflol^ ^-§-(ll)£] 7fl^(14)^ ^(20)* 
^#^1^171 ^o]c}. ^ 7 fl^^ wl ^c (12 )^ Uflol^ ^#(11)^ SH^ofl ^ 

SlJl, ZL #^-^o] 7fl^-^(14) 9}°_3. J£3l^(13)£: ^ £) = (12)1- ^^}7] 

3bH aflol^ ^#(11)°] Sl-^ofl tg^s^, ^1* 31*1^= (solder resist) 

7fl^-(14) «J ^ = (12)^r 500 °C 3] ?>HH 7l 711 o] 

7H*H ^ ^(22)4 o)^ ^ 7l#oflA^ ^j=l inner lead 

bonding; ILB)JLS. ^ <gB\^ 544. ^ 7}^ ^4 *W>± 4°H £-^(wire 

bonding) ^ it"^ , ^ 7] #4 t^Jf slH ^34^. ^4 ^ 2fli=-i--n]- Hfl^l 71^4 

«] 3 = l~g- ^ XI ^ &4. ^ 4^ £-^4 4^4 ^, ^ 

44^. ^(20)4 ^-^4 ^ ^ 7fl ^.«.( 14 )o 1 l t #sl Hi ^ = (12)^ ^-g- ^l(23)oll 

4*H ^-£44. 

##tr ^2:4 tiV£^l ^ afl7l^(100)^ *m 4^(10)4 ^^.^^> <isg 

^7fl^4 x>o] S o]s>^ ^-^11- OVJ7 ojcq. Efl ol^ yfl^ 71^(10)4 ^^&_±<>} 

^444^- aflol^ ^f-(ll), ^4 tij ^ = (12), #4 efl^l^M JiJL#(13)£- <!^%>7il 
^7> 44 4 20ppm/ o C, 4 17ppm/r, 4 160ppmrc44. 444 t jz-g- ji<y- ^ofl^ o] 
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^^1^- vfl^ Bl-B Ti^l^Ai Eflo]s ufl^ 7l^r(10)^ ^^lif^- £ 2<H] 2*1 

£ £o] A-lS &r^r *}-&S. =H=K ^ ^ ^(22)2}- 

a J 3s.(12)°fl 13 7)7fl^ -g-^(S)* tf^M^aL, U 3j = (12)3l ^(12a)ofl § 

<33> n*5H, ^-igs] S-aJ,g. EflojS tiflA] aj ^ = oil ^MS*Kr § 7 J y o V 

= wfl^i 71^3)- zl# o]^-*V tiV^^l 3 ^7l7l# afl^cj-. -S. ^6]] 4= ^ 
3fl ?1 ^1 ^ Eflol^ wfl^ 7l^o.S. ol s-o^^lc}. 333^ ZZ. 

^ sfliEL-^^ i^-th}. Eflol^ HflAl 71^-0. Bflol^ ^^-4 cf^o) yj 

^ SHI S7> ^Efl, ^ZL^ZL ^Efl ^ C*^ 7^1 JE.^ 7>^ ^ ^ 3 3] 5. 

^ ^4^1 ^ sfl^^l 3 ^» 3 Iff ^ ?i Cf. SEth 3fl7l^lfe- 

^ 3H1^#54 tij ^ ig-g-*Kr ^-S- ^1» cl ^ ^Cf. 
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<36> 3D 71^1 oil &°H, #*}^r y J B^=S| aVcfla # J=L£ J£i=. ^ 

^ ^-JfTgoll flfe ^ 2U = 7} ^#5} 7^1+, Uflo]^ ^o]j <*)^ 
^33^. ^ ^^17V 7}S}*1M. o] 7|-f , EflolS tiflAj 71^ «j S}J=1- II 

*W ^1 3^ H J els. ^-ofl jiJLf^ d ^ SUM". 

<37> l-o) <2]Jf ^ ^7.>7> Jg-f , t])o}E. «fl^ 7 | ^ ^ 3fl-#-g- 7l 

^2] ^^ofl ^^*Vcf. o) 7^ ^ ufl£L#^ ^B) 7> 

2gt}. iE*h £flo]n afl>a 7]^:4 ^^2)5. ^S) -#-*f^ oflS-Al 5E^r eh^ ^ 

^ ^JL^ ^s}-*}- oi^# §7l cfi 4^3 

TIM- 7fl^O.S. £Al£)7lM- H^r O.D1 _ S-Qj^ ^_o^ ^Qj^V ^-^^ 

<39> £ 4A ^ £ 4B^r *fll i^HH #5^1 ^ ^1*1* M^^fl^ *§H 

£ ^ ^^iolcf. £ 4B^ £ 4A^ IVB-IVB^* tcfef ^^t!- ^^£olcf . £ 4A ^ £ 
4Boll taffif ^-ol, tiV£*il ^ ^1(200)^ ^^2)5. ^(40)4 H]°]E. Hfl^d 
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(3Q)°-S. ^ 7} ^2] ifl-JjL b]je. -g-^-l- ^-g-^a} ^^SjS. ^(40)4 Eflol^ «fl 

7l^-(30) A>ol^ ^ o^-g- ^^^cf . 

^33^. ^(40)^: <^mcfl LCD (panel )4r n^^Hr LDKLCD driver IC) ^°}*} 
*V=a) olo]l s] o>quf. ^sjjg. ^3(40)^ ^^(^, 
& ^ 3fl^(41)#* ^ltr^. ^ 4 = UlHlrr ^ ^ = (42)7} 

^ ^S(42)fe #(Au), ^(Cu), M*8(Ni), (solder) ^4 ^^SLsL 0)^.0]^ 

^. 

Eflols til]-*} 7l^-(30)^r afloji ^#(31)31)- uf^o) «j ^ c ( 32)-s-^ ^.^^(33)0. 
S. ^^Cr. aflol^ ^#(31)^ #sM D l^(polyimide) ^-o] -fro^ 

°1 lf°14. €#(31)2] f^<H|^- ^33)5. ^(40)^ ^ iE^r U 

Jf* ^#^17171 7fl^(34)7V ^^t}. ^ UJ e] = ( 32 )^ 

«floli 1#(31)^ Spf^ofl ^ ^ 5] Jl , IH^l Hflo]^ ^#(31) ^L^^-Ei 7fl^ 

(34) °}*rSL£. J£JL^(33)£- a J sl = (32)» iLJL<5>7l ^#(31) 

^ °J e^(32) #°fl <§>8sM, l-ol efl^JK solder resist^ o] 

7fl^(34) °J°-5L a J ^ = (32)^ ifl^- 3^- ^-^^1 ^ ^^(42)^ 

^^■i- °l^Cr(-£ 4B2] 32-3). ^5)5. ^(40)^ ^ ^ 7 fl^.«.( 34 ) oj-ofl =- 

a J 3^(32)^ <Hl^l(epoxy) ^ ^-g- (43)<>ll ^-g-^cf. £ 

4A°H£r ^-g- ^1(43)7> ##cj-. tr^, H J ^ = (32)^ #-^(.£^5^1 

8>-g-)£: 3j)7l^(200)^ 3^ ^>S.Ai, ofl^cfl oii)] 5) S 7)^ ^ LCD afl^^l <3 
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Bflol^ €#(31)3 2.A^(3i a )5.«.Ei 7fl^(34) °}Zr°.S. «j ^ = (32)^ 

^ y o v ^(^, ^ ^)<L3- ^-e^ ^BflS 7>^]cf. ol^V, hi e| = (32)31 o] 
sK3"¥-(32a; ®iMW)z\- ^7}S. U J 3^.(32)3 4^(32a)# ^cfltb 3^7} £ 

5A<>fl <4M3°1 SU^. U 3^3 s4^-¥-(32a)fe £ 5A3 »}Q ^Efl ol^ofls. 7 H 
5.<&o.S ^ &tf. £ 5B s4 £ 5C^ °J ^JEl3 t^ofl^, £ 5B^r S*> ^Efl3 

3^HM32b)* 7>*]^ tij = £ 5Ctt ^lZL^ZL ^ Efl 3 sHHf^c)* 7>x] ^ Ig ^ 

H# ^HW. °1 sHiW32a, 32b, 32c)3 ^Efl3- 37}^ «J el j= (32)3 ^-3- ^ 

*H, *3 ^ 43" *r ol«r> f E]HS] 3-^^ tfl^ 7H1^1 ^ 

£ 4B, £ 5A, £ 5B, £. 5C«1H iL^l , ai sjno] 4#JjL(32 a , 32b, 32c 
-¥-^-(32-1), -*f£-(32-2) ^ ^ -^-^-(32-3)^-5. ^£3". ^ ^(32-1)^ «fio] 

^ €#(31)4 3*K2 91^ a J -^sL, «1H^ €#(31)3 ^ieH31a)3- 

"oHK^S. 5U3-. ^ ^-§-(32-1)3 zjol^ Hflol^ ^^(3i)o) s.Aiel(3i a )s.^-E-l 

^3^5. ^(40)3 ^ ifl = (41) * ^ ^ = (42)^1 3 >|s1<Hl 3-eM £33^, 3= 40/zm 
~80jan, «MM*l-?llfe 3= 55^m~75^o]cf. ^£(32-2)^ *1M = ufl^H 7l#3 «j e) = 

# *^l?l7l 3*M SJr^i ^^t!- 3-3- $3), S*> 33] £ 

^Efl# 7 >^ ^ &t}. Jf£-( 32 -2)3 ^- ^-£-(32-1)3 z] 

°13- ">^-7M]S. «1H^ €#(31)3 2.>H 3 (31a) S-fEj 33^5. ^(40)3 ^ ^ = (41) 
^ ^ ^S(42)^H3 TjsW nq-eq-^ ^^^cf. ^ ^-^-(32-2)3 3= 100//m~500 

W, 150/^n~450/zm^l^. ^ -*r£-(32-3)-& ^i^s]S. ^(40)3 ^ ^ = (41) 
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^ % «j*(42)4 3^r*Hr ^ii, *V ^ ^-£(32-1)4 ^cHd 4 

*l*Hr ^o] Jf£-(32-3)4 zJoItt s. ««(32-i) j ^ -^£(32-2)2] 

^o]sq- Pf^>7>^S. aflo]^ ^#(31)3 S.^&](31a)S-^-Ei ^335. ^(40)^ ^ 3fl = 
(41) ^ ^ ^(42)44^ 7^ J£n_y o^el-, ^ 3fl = (41) ^ ^ ^3.(42)2) iE17H 4 
44 ^€4. y J ^^(32)^ s.(W)^r ^ 4 = (41) ^ ^ ^^(42)^1 371 ^ 71 

5H 4^ 4, 50)Mn c>14, 4^444^ 10/fln-30//nH4. 

44 £ 4* #S4^, U J e)JE.(32)^ 4 A cHf(32a) : cr Efloli afl^ 71^(30)^ ^ 
-2.^^ ^^Ml^ ^ojs. c^yo) hi ^^(32)ofl Ih^Hr -g-^-t- -g-^l7lTr 4-g-* 
*Vcf. sl-^(32a)^ ols)^ 4-g-ofl o^cx) hi 5^(32)21 $^4 go. j^^o. 
5- #4^; *r &4. 44 £4, U el^(32)4 ^-^-(32-1)^- 

(34) 9l^o\) « 0 H^^- 4# ^ ^ ^S(42) ^SL^ 3<y4. °] ^ <3 

*1 hJ ^ = (32)^ -g-^ ^-A}^ jLSf^OjCf. ^EflO) hi ^c^. £ 4B o)] oj^ifl^o.^ S 

*1€ 34^ 7fl^f(34) 3444 4-SL ^l-Sl-^ ^£4. 

^-§-€ T &4. 51 64 £ 7^gr 44 1^4 42, 43 ^MHl 4=. HV513] ^ 3fl7l 

4» 444^ #35L°14. 

£ 6<H1 .£44 HV E ^ ^ sfl ? i 4(300)^ £ 4^11 5L*]g. 41 ^Al^o^ nfl 714(200) 
4 -fi-4*H, 44 ^1°1S 4-id 71^(50)^1 ^ ^^(52)7> aflo]^ ^#(51)21 
^4tt 34 4=4. Sl^l 4^3-°^. 4444 &&44, 4 ^-f4£ a J sl = (52) 
<H1 ^ 4^-¥-Sl ^ -r-§r(S. 5^1 32a, 32b, 32c)» ^^4^ % 
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(40)4 Eflojn M fl^d 7} #(50) 4°14 ^ 413^-1- *8=#4^ ^ 5U4. 4^21 ^eflsq- 
4#*> *fli ^H14 p}^}7}^]S ^ei 7>^1S ^ $14. 

5L 7^ sfl 71 4(400)^r 44 S afl^l 4 #(60)4 aflol^ ^#(61)°1] 7fl^(£ 4A4 
34)71- ^44 ^ ^4-°14. 4^ ^2:4 Eflois ti fl^ 4 #(60 HI 4 -£ U el = (62) 
^1 ^ y o V ^A^ 4# J i L 4 ^ 54 32a, 32b, 32c)» ^ 

^ 5U4. 

4# ^tr ^7 r 4 -^H14 aVjEsfl 3 444(200, 300, 400)^ *4 LCD 

-E.f-°fl 4-§"€4. ^ ^-°-4 4^4 ^4 ^S7> £ 8^1 £44$-° 4, £ 401 3fl7l^l 
(200)1- 4^. #$34. LCD 2.1- Si ^£ oId] § <£44 oJjt. 4*fl*Rr4 «> 

j=4 3£r 44^-5- 44t> 5.4 ^ ^tr4. 

£ 8# %^44 , 444(200)^ LCD 4^(110)4 olifl SIS. 714(140) 4°H ^ 
#€4. LCD sfl^(110)^8r ¥ 7fl4 71^-, ofl^tfl TFKthin film transistor) 7l#(120)4 
^4 ^EKcolor filter) 4#(130).°S ^^4. 4714(200)4 «j ^ = (32-4, 32-5) 
^(40)4 4^0-5.^4 Hflol^ ^#(31)21 ^ol h 0 V^ nfEl- *g^44, 4 
44 4^ 2fl7l4(200)4 4^ #4^-4 TFT 44(120)4 ^e} 7] 

#(130 H 91^44. 4?14 (200)4 #^ 4-*l(32-4)°l 4^ «j &1 JEL^ TFT 7l# 

(120H ^4 4014 si) = ( £ Ai£i4 &#)4 oJ^Ml 444 <S ; I44, 4714 

(200)4 4^d(32-5)°l 4^ 4 = ^ o]^ 3)5. 4#(140)°ll ^4 #^ 4^(5. 

444 &-§-)4 IttaM 444 ^^^4. 

4#4 hi e| = 7l- ^4 4°1^ 4^1 4^ se 4€- -rf^4 ^ 4714011 

4-S-€ ^ $14. £ 9A ^ £ 9B^ ^4 44 *J444 4€- ^}£^1 ^ 47141- 4 
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Efvfl^ ^#5. £ ^-^£o]cf. £ 9B^ S. 9A^ IXB-IXB-Jd* 4^ ^r^£°lcf. 
£ 9A4 5. 9B« , ^H^l 3fl f] ^1(500)^ ^335- ^(80a)4 b(M = afl^ 

7}*(70a)5.S. ^^M, ^ 7l#S] ifl^ ^-^-1: ^}-§-*H ^3s)5 ^(80a)4 t]} 

o]S. Hfl-Jd 7l^(70a) *r°13 

3] 3 3 5. ^(80a)^ tf-Sj^^fe q-^o^ ^ 2flc (81a) s.ol ^4gcf. ^ sfl = (81a) 
1-^ ^3 3 3- ^(80a) -tf-f^sl 7 >^>el» 4^ afl^^cf. z)-zJ-<£) ^ sfl = (81aHl 

^^Hll-^ ^ ^^7> Eflojir HflAl 7l^r(70a)^r «1H^ ^s. 

(71)4 °J 51^(72)1:5. ol Eflol^ H fl^ 7l^-(70a)^ ^^S. ^(80a) 

^ofl ^ 3fl;E.(81a)#£- tflojS afl^i 7l^r(70a)^l ^-^-S. i-t^cf. Eflo] 

S afl^i 7l^r(70a)^ *>^-^4 ^(80a)£l ^Hl^r ^ #^(75), °fl 

■i-^ol^ <Sel-iMnl (elastomer) ^ej ^(si 1 icone) Tfl^s] ^ #^o] o]ofl sfl^ 

«J si J=(72)fe aflol^ ^-g-(71)S] ^PfS 0 !! zl o] oflo]^ 

(71)^.5.-^ % = (81a) ##€4. ^ 4 = (81a) ^©.3. °J 3 = (72) 

^ 4^1- ^«l*H f ^ 7l^al 21-E. £-%Hl sl^l-oi 3 Bfl = (81a)4 ^€4. 
3333. ^(80a)^l 3 3)1 = (81a) ^JLS. *J sl = (72)fe ^ ^1(83) 

o)l s]S>o} ^-g-^cf. o} nfl ( 3333. 31 (80a) 3 Spj^S. U-g- ^*1(83H1 2]*}°$ 
* *r afl°l^ ^#(71)^ ^--¥-^^1^- 471^1(500)51 ^ 4^31 # 

3 #(76)l-ol ^£U, «ti°l^ ^#(71)o)l ^ ^(JEA^l ^-g-)^ 
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<54> o)B\i& 3fl 7 |^ ^s^Hje 3333. ^(80a)4 Eflo)s afl^i 7]^-(70a)o] ^ 

€ n U ^ = (72)^ ^^-S. <?]SM ^ *J^HeH=K 

3fl7l^] ?27} ^ 5tU>-^, °1 ^-foflJE *lr$o] ^-g-^cf. i 10A ^ £ 10B^ 

lOB^r £ 10A3] XB-XB-^-i: t^ef ^cf*V ^JEoltf. £ iOA2}- £ 10B» #2:*}^ , ^ 

^ 4?1^](600)£ ^(80b)4 Bflo]^ a}]*! 7l^r(70b)^-S. 

^ , ^ al-E. *}-8-«H 3333 ^(80b)4 Eflojs yfl^ 7l#(70b) 

<56> ^(80b)^ ^^ofl cf^o] ^ 3fl = (81b)#^r 33^3- ^ (80b) 

^■^s] f^v^l- icfe} yfll^cf. Eflois ti fl^ 7]^(70b)^ ^ 4^(81b)#* 

±%*)7}7] 7fl^-^-(74)l- 7>^]cf. 3 333 ^(80b)£) $^°\] ^*l*Rr Eflols wfl 

^ 7l^-(70b)^ aflo]^ ^^-(71)4 tn a] = (72)1:^ ol^o^^, tflols afl^l ?1 

#(70b)£) 3333 3(80b)2] ^}°H i&^r ^ ^31^ ^-o. 

<57> hi ^c( 72 )^ aflol^ ^#(71)S] <5}Jf^l ^^£]ZL, ZL #^ol aflo]^ ^m. 

(71)SL£.i?-B\ 7fl^(74) °}°-sL ##^tf. U J ^ = (72)^ s}-^* 7^1^, ^ 

vflJf 5)c _M.^of| o^c*} ^ 3fl = (81b)^ 3^1=K 7^^(74) °}*r2] 3 ^ 

^(80b) ^-¥-^4 U J B}JEL(72)^r H-g- ^M(83H o) nfl , 3333 3 

(80b) ^ ^B^-E U-g- ^M(83)°l] ^-g-^- ^ %[-g-^ afloli 
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€#(71)3 tf-^oflir 4^ ^t) #(76)«;°1 *§^S\JL, Bflol^ ^-§-(71)°ll ^€ 3 

ole^ sfl^l^l ^Sofl^s U sj:<=(72)3 sfAV^^ $(80b)s\- wfl 

<d 7l*(70b) >M-°13 ^ 

A l€ ^16 ^Al^jolcf. £ iM- %T-^V^, ojj=Lo] ^ sfl = (81c)#^- $*\3\3. 

^(80c) 7>^>sl# of 5} hU^sIzl, ^-f-^ ^ 2fl = (81d)#^ ^°^9r 

^ 3xfl^.(81c, 81d)l-# ^#Al7)7l ^*><^ Eflol^ yflA] 7l^(70c)^- ^335. ^ 
(80c)^.Cf 3.7l7> ^<#lf°\) 7fl^(74)7l- ^^l}. Eflol^ tiflAl 7l^(70c)^ till 

^#(71)-4 ^ Hi = (72)1-5- ol^-ol^i^, EflolH tiflA] 7l#(70c)*]- 

S ^(80c) ^-°H ofl^Al ^ #M3" ^ ^ #^(75)^1 7fl ^ rq- . uin^ 

^#(71)^1 *H^o11 H J ^ = (72)^ sHbM 1 -* 7}*H, ^ 2flJ=(81c, 81d)3- zl-z| 

^^4. 2L*V, uflol^ ^#(71) ^^l ^c-1 ^-(76)l-ol ^^sl^ , ^ 2fl c (81c, 
8ld)3 «d 5} = (72)3 ^ ^j^sis. ^(80c)Sl U-g- ^KHAlSl^l 2> 

#)ofl ojtH ^^H, 3-f°fl 4^ ^sls ^(80c)3 sHfigiE ^-g-^- ^ oi 

*116 43*1^3 3fl7l^l (700) oil U J el = (72)3 sHH^ %^s\S- ^(80c)3- 
5. tifl^ 7l^-(70c) ^H3 ^ ^ A} 51^ ^Aj-Al^lc). 
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<62> o)^ ^^tb »14, *ll5, ^6 ^)afl<2]- £o) s]^- ^4? ^AA ^ 

^fl^l^s] ^ i 12*11 tifsf ^tf. o]^ 1-^ ^ £.^(flip chi 

bonding) 7)*£3. ^ <£s]^ 91^, 4 71*1(500, 600, 700)^ ^xs) 1-(76)°1 ^1-^ s) 
5. 71^(90)^1 

<63> o)J£ ^j-o], ti^o} ^ sfl^H^ 3M = «ti^ 71^ «J B] 

=.*fl 4^7> ^^S)7l nfl^ofl, h« 7l#^ xfl*L S^- M.^* oj-g-^ ^ q s\ 3. ^ 4 

<64> £ S^lTT ^ ^Alofll-ofl cfl^H 7flAl^>o^O.^ > Hl^ 

^ -g-Ol!-°l °1^T 7]# lfl-g--g: ^711 -g^oL ^si 

°l*tl» §71 W «J<aHS! si*HH a>-§-^ ^c]^, a. tb^^jL^V ^ 

53^ ^7H1 7 flAl^ ^AHl S>}o]jtr ^. igJ-Tgo} 7 )^Sj A>AVo,l H>^-^ ^ CfS. £ 

^^S-o] ^Al 7 >^e>rl-^ ^ t^o] 4^Kr 7l#^-^Hl^ 7>^1 

°1H1 7}^*v ^Joicf. 
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[$^* 11 

aflo]^ ^#32)-, ^7l Hfloji sjf-ofl q.^oj ai e]£ f | 3L^-*>£r z]]o)e. 

7l#. 

i^ty 2] 
[3^* 3] 

m ^ 5E^r A}2 %H1 91°]*}, #71 S>#^-^ ^ ^Bfl, S7f ^Efl, ^)=L^=L ^Bfl 
grfM-S o]^o]^^ o. S ^ Eflojsr a]] A] 7 1^. 

4] 

^*>s\sL s])o]S. HflAi 71^ 3L^-*Hr *>:E3l ^ ^fl ^1 ^1 SU^*!, 

#71 ^£ #-*f^l ^ 2fl.E.l-* i^H, 

#71 EflojH aflAl 7 ]#£. tiflo)^ ^#1^, -S-71 Hflol^ Sj-g-S] afll ^ofl ^ Cf 
a] *M i^-^fJl, #71 «J Sl = Sl Hiloji ^^-O. 

#7l ^ 3H= l-#£lol #7l ^ 2fl = <Hl ^^H, #7l «1 21 = ^1 

^M^r 4#-¥-(^^^)7V 3# f^JA^ sj-fe SKE^l ^ 2)1 71^1. 
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[3^*8- 5] 

*H %H1 flo^, a o v 7 ] afloli o-^^o] oi^ ^-g-o] ^o. s.^)o. s ^ 

6] 

7] 

^14 # HL^r ^5 %H1 £M^, #7l 5}^b ^- ^ ^ ^ ^ 

8] 

^17 %H1 ^a-I , ^>7l ^-^-o] aV 7 i aflol^ 3)^0^^ ^o]^ 40-80 

m o) Jlt ^ «.«-o^ z|ol^ 100-500/zniolJl, #7l «j ^J=2] 40. 50;/in ol^j-o] 3} 

9] 

*fl8 S^i, ^71 Jf «.o] ^ol^ 55~75^i<y 3-8- S}^ «V£^1 ^ 

zfl7l*l. 

1*3^ 10] 

^18 ^Ml 9X°]M, #71 = ^ 10-30^^ ^-§- Sfrfe- aV£^l ^ 

21)71*1. 
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11] 

[^T 1 * 12] 

^14 * 0 > 2i^r ^15 %H1 , a o V 7 ) ^ 3)] = ^-71 til ^=#^ ^ ^ 

-g-SRr ^ ^1* ^ SL^Rf ^J-gr ^-^0.5. SKr ti>£^ ^ 3H7)^1. 
[3^*8" 13] 

^14 £E^ ^15 *cHl SZ^H^i , ^"71 a)^<2] tiVcfl^ ^ 3 4* 

[^^*o> 14] 

AS ^ *V£*1] ^ sfl 71^]. 
15] 

[^^*J- 16] 

*fll4 *J-ofl 5U°H, ^"71 Hflol^ ^f-^ ig^- Aj-7l 3333. ^S] 4 VJ r^4 ^ 
ttll W^r ?j-§- ^ *}*r ^ sfl 7l *1 . 
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17] 

18] 

&S.${ ^ 2fl7l^l . 
19] 

^3^3. ^4 Eflol^ aflA] SWfe- ^>S.^11 ^ sfl7l*H &°H, 

^71 ^^slS. ^Hr^ 3 sfljELlr-g- 5L^-*H. 

#7l Eflo]^ uflAj 7|#£- «1H^ €1-^, A o V 7l Hflol^ Tgofl t^s} cf 

1^ #^-^-2)- ^71^ 0. 5. <S^€ 4^ ^ 1-1;^; , ^71 ^Z]-^ Hi 5]£Oj 

tf-E-^ ^71 Bfloj^ ^#O.S^-Ei ^7l ^ SfljEL ^0.^_ #7) Z}-Z^ 

^ sflEofl ^ , a o V 7 1 Hj ^jrcq # ^ «--g-o)l^ 4^(^^)7> ^£)tt 

20] 

*fll9 &o^i, ^"7) EflojK ti fl>y #71 ^ 3fl = ## ^#^7]^1 #71 

^335. ^ ^*l*Hir ^-fr mtSLS. S}±r «V£^| ^ 3H7l^l. 

31-21 



1020030015179 2003/3/29 
21] 

*IU9 %H1 SI*]*}, ^7} % *fli=*£: #7l ^S] 7}#7>El« X^S} 

[^^8- 22] 

^119 %H1 al^^i, #71 ^ sflJELl-^ #7l ^^S. ^9] f^JfS 45^- afl 

23] 

^19 %H1 5U<H^, #7l ^ 3fl = #^r #71 ^^iiL ^ #Jfi£ 7>^>S]^ 

24] 

^119 %H1 5^^, #71 lS|M = tifl^ 71^^ ^-71 #^ A f°Hl 7fl 

[^^d- 25] 
[^^D- 26] 

^25 * 0 H1 $a°H, #71 ^ ^^"^m ^2}^SH°J ^c^SLsL ^ «l£^l 

3) ^71^1. 
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[^T 1 * 27] 

*fll9 SHH^ ^Efl, S*V ^Bfl, ^Zl^ZL ^Efl ^ 

I^n 1 * 28] 
29] 

7fl28 a>71 -f-^-ol a o v 7 ) uflo]^ ^#o_S^-Ei ^o]^ 40-80 

W°]3-, # 7 ] ^ a. w.o} zjo^ 100~500/fllHJI, -^71 ti J 3 = ^ ^ 50/ffll ^§>o] 

[^T 1 * 30] 

^]29 %H1 , ^"71 ^o]^ 55~75/im«?] -^o_S ti>£^l 

31] 

^130 %><H1 ^"71 «i e)2=sq ^ 10~30^m°l 5J^r ^ t}^ ^ 
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IS. 9a] 
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10a] 
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